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(54) OSTEOCLAST-BASED CELL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new osteo- 
clast precursor cell useful for detection and screening 
of a differentiation promotion factor to an osteoclast- 
based cell, by culturing a hemopoietic precursor cell 
under specific conditions. 

SOLUTION: A hemopoietic precursor cell is cultured in 
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the presence of (A) M-CSF(macrophage colony stim- 
ulating factor) and (B) a stroma cell derived from a 
skull to prepare an osteoclast precursor cell(Mouse 
Calvarial cells Initiating Osteoclast Precursors) nega- 
tive for calcitonin receptor and tartaric acid- resistant 
acid phosphatase. The cell is differentiated into a cell 
having the character of an osteoclast (tartaric acid- 
resistant acid phosphatase positive cell) in a culture 
system in the presence of a stroma cell in an extremely 
short time. 
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ifflatm i ] m-cs Fmm&k&*<nx v o-v 

[li*3S2] M-CSF&tfS3S#lfe|WXbu-V 

[IB*«3] 1MM*H?tf>Sq5ETT. 4 8«I8IH^(C 
W»IMIIIfifc4Mk , t*ik* I, C**. &S^«mrig«Q 
IB. 

IM**4] tWRffWU, 25 (OH),D 

T** , M#fl 3 ottt MUBmSMUB. 
[ffi£g 5 ] Gr-l^M 
ac-lBtt, Mac-211 F4/8 0|ittT"$> 

n. 

mm 6 ] mmimfflMfrbmxm 2 & u < « 3 1 

Sl&tf M - C S F WffffFTttStt 4lS«r*tf. iKf- 
sffl^mMMmmfflm^Mk, ffi&f 2 t> L< 123 

[MS38] jtMIEiffl)ia*^lf*S2i.L<Ji3^ 
Kn^fltMMtttiirnMB^jHi:. n&I 2 1 L < 3 

W»»^«fc#AS*ifc«JBfeJ: VM-C S FO^S 
TCWfW-*Ig£*tr, lMMIl&MIfi(c*tt-44MI: 

hb#h 9 3 mmmwMfrmm 2 1 l < a 3 1 

l5SJO^'t»Btflgjffllia^^€. BM8!l2t>L<»i3 

^imm^mizmx^titimma^x/M-c s F^#t 

*ALfcMfcfc$Mfc*i»H-4JUSfc £ t 



^i:lr^S!fc-r5. 900X6 ~9<0VvWia»fcKBW># 

a. 

[M#I12] l»*fl[90*ifefcJ:-3T»R3nfc. 

[000 1] 

[0002] 

o-vjuiBLh-cjftiiiui^u. yyvtaawBB. bhbbii 

■?mMt?'}X-%m$LMt: > %®.W.®=? (la, 25(0H) 2 D 
3. M<PttBMv«>\ Taxftrjyifysz* IL-G* 
IL-114#^130HfLfc5'^7l'£fi3t*4lM h 
* 4 V ) »#ttTC##*iW* K»Wei»FC& 

j&Kncn ltu«* 1, . 

[000 3] ¥HJH4>WU JJM!Sv?n7T-S>*9MMc 

*v we* hn-viTOi vKwtmz x m^mm 

BHHR-C*4£i:*±3IUs#, dO«lifig'fiNS)iat 

(N. Udagawa et al. Proc. Natl. Acad. Sc 
i. USA 87 , 7260-7264 (1990) „ N. Takahashi et a 
1. J. B. M. R 6 , 977-985 (1991) ) . Chambers^, 

0. (iSMt^^t^BtfigM) T'$> 

IKeflat{i^4t#i<oiXl> (G. Hattersley et a 

1. Endocrinology 128, 259-262 (1991) . S. Tanaka 
et al. J. Clin. Invest 91, 257-263 (1993) . T. 

J. Chambers et al. Proc. Natl. Acad. Sci. USA 9 
0 , 5578 - 5582 (1993) ) . ffift&tt. 
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MMmmMM(?)¥ilkt,ZWt&imi>te^ (N. Takahashi 
et al. Developmental Biology 163 , 212-221 (199 
4) ) . 36fcWH&li, bh^i'TOIMtM 

la, 25(0H) 2 D3 J: OlK'tW*^ 

&$ft6¥£5KLrt: (S. Hayashi et al. J. Cell. Ph 
ysiol 170 , 241-247 (1997) ) . ifcfiiS. BM& 
it. ft®MMfiwmtoMm*7n— «M M hU-(c 
iDV—F-f V^U c-kit Rgtt, c-fms Pitt^fflia 

-9-Xhht2fZ.hith (Y. Fujikawa et al. End 
ocinology 137 , 4058- 4060 (1996) ) . Z.<T)i.*>lZ, 

[0004] 

wsw^Mmmmmmik-th z t ^ngit-rs . $ 

f^fcJlflW* £ t SMI* ti> . 

[0005] 

t fc J: 0 . ^tf»INI]&lilKtt££ie 
9tth Z k izm Lfc. $ MR L 

fflfmrnmizm-zftimmmTimiiii. 

y?t& z t t^mxb&z t £ Jlvve Lfc. 

[000 6] Wh. **Wi. (1) M-CSF&tf 

ffiMtt0>HK£tt« (2) M-CSFXtfBB»&* 

coxhn-v«c7)#ttTT% jflM(riB«Sr^«t-|. 

mmm. (3) -ti&iKH^ossTT'. 4 8^mm 
izm&ftMmzMtt&zttfX'Zz. mmmmm 

Jfi. (4) WRlRHWla, 25 (OH),D3, 

4 . ( 3 ) nw^fflMmmm®,. ( 5 ) mm$M-?- 

tt-ff. Gr-lHtt. Mac-lHtt. Mac-2R§ 
tt. F4/80HttT$>&. ( 2 ) ~ ( 4 ) <7)tvf ftfr 

teift^KiMiniinun. (6) &msmmMfrt> 
( 2 > t l < a ( 3 ) iz^mcom^mmmmmm^^ 
it. ( 2 ) t, l < U ( 3 ) ^iasjoiK'i'iffliaKriEtiHia^ 



»^*>4Hfc* . ttMS&Jt&tf M - C S F wfcFffFC 

Bm>tttiJ*«6. ( 7 ) jIiHffiiB»&A>*> (2) i>L 
< it ( 3 ) (cE^KIMilUBiraMB^)^. ( 2 ) 

fc L<ii ( 3 ) iztmnm^mmmmm^mk^m 
M^MHt. t/itt^iiifr^iWJ}a*^Bir?K'f«'v^^ 

ft*. W&mMRVM-CSF<7)ft&TX'WI&l. # 

( 8 ) MlBiM*^ ( 2 ) t> L<tt ( 3 ) icfBtt 

m-wmmummm^^t. ( 2 > *> u< a ( 3 ) t 

suait-ao. m-WMMmmizttt&ttm 
aH?&3-b"r*iieF<o«Him (9) jm^j 

8*08*4 ( 2 ) i L < 14 < 3 ) tlESJ<7)5S't«1uig 

mbk^mis. ( 2 ) t u< ti ( 3 ) (dett^Kt«i& 

AZtitzmM&£VM-CSF(7)1?&TX'm%l. Mt 

-y^a, do) M-csFa^s-^i-ri,'; 
mx itzmm^^tiwrn-timmzm -csf^ 

te-flztZftrnt-fh. (6) ~ (9) WftvtrtZ 
IB«iW^rj£, (11) ( 7 ) <o*j£|cJ: -?TSS?§ti 
fc, «*»K»IUSfc:J«-4^kffla6H? . (12) 

(9) 0Jimzt->xxR.ztvfc> wtMMmmztt 

[000 7] =3rfo\ *SK8ft:*JV^"r r iilflLH«IBNeiiaj t 

tt. ^tt#w*^«iiMi^m*^^-rsiW)}a 

6WB*&t. *»!Hfc:tJVvc r^hn-^iffljiaj fc 
X ritWWfi tit. $LW.nX'M&ti>Vi/?7M*y 

it, mx-itMWS&ZG-t&mMX'b-ix. tiv^v 

fc«4, »IMnSfc:4Htr*iNiJI!l, ^^tiK'tiNaJfiS: 
IS*. 

[0008] 

Calvarial cells Initiating Osteoclast Precursors 
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; MC-lOPs)ti s amiWB«Hfi**'r^n7r-5^»t 

WT* 9 . * h o-vffllHai: <0*#*S»»T«>Tffli$ 

**7r?-te'(klT, #te r TRAPj fc&t£)M£i|lll 
US) fcUHfct*. BrtHltt^MBiSfc:&vvC£*>J: 

[ 0 0 0 9 ] BP*>, , *;^h-va*#mtt, TR 

rtfc*^h-^5aWW8tt. TRAP|©fiT'J>l»B(RK'S'iffl 
flg (Experimental Cell Research (1995) 219,p679-68 

6) wnw-s a. &tz. mmm-?-*- 

tfis Gr-lBMt. Mac-«, Mac-2^tt, F4/80^tt 
Hfett. Mac-llitt. Mac-2©tt, P4/80littT**1!ll« 

^5 7 -tc j: o flta-r* i t iw* o , trap^# 

£14, WtW2(3)fcEttCTRAPJ|«SitfcJ:*»fife:J:i3 

[ o o i o i w^K-&«frigifflJiaii. m-c 
sFa^jas#**<oxho-v«<o#4Tt% itiflLfr 

KfflfifcJtJ**-* Clfctcj; 0 tmti Z b m&X'b 
h . r M-CSmV : $m%&&cr>Z b o- V«C0#4 

M-C3F£-jl±-r6 h d- v HBWSqflET 

Tfc*. ffiU M-CSFfc^LfcV>flBM'(telw>.*hn 
-VjfflB. Mitf . 0P/0PV7X (K-CSF£S^gv<? 

». ^7"3y7;Pxyh^i5:2,SJKT*J>S. fcti, fflv^ 

[ooii] $mitme>zbv-'?MMtmmmM 

mzX. 5% C0 2 , 37C, aWElO05W>*frWV^. 

fctt, «itf. ««flW>«I)»m^USephadex G-103: 

[ o o 1 2 1 4fc, tminmMBmmai** m-c 

hzt-tmmx'hz,. m®Mmwmm^zm\^-^ 



14. ±IBUJt*^B^«g#ffl)iaB!rlB«EIBa^PiSi:|iim, 
[0013] ffl»A3lwx hn-vMli. ttffflB 

Witf. la. 25 (OH) 2 D3. Wl^W&t^y. 7 
vX??yy : JyE2. Ay?-uA*y\. 4yf-u 

<. »fclo, 25<DH>iD3**#4U\ 5IM^«c7)®a 
fcfflv^WWKH?*!*, #WRH^«WHfcJ: DM) 
«itf, WRKffFfcLTla. 25(0H) 2 D3^ 
M¥«»*;«^*fflV^«^fctt. 9ft, 10- 8 MM0 
- 7 Mg£. flUURffFfc tT7-nx^/7y>-*yE2^ffl 

[0014] *%m<?)l&®MMwi%m!&kx Yu--?m 

ml comma, maa* 'mmm&ttsarmti 
Mizx. 5% co 2 , yrc. awiooj^ftfrtfrd. 

CffHRIHMSl (TRAPHttffl!a) ^4Mt8*4ii:*«TS 

[0015] t tT . JJEOBUMBIB^ 

[0016] JJEB*«l»'^OiHiaRfc:*Jtt*3Mll1IIB 
ffl3tt»f*5SRUTV^kv^4. ^t, M-CSFklft 

m^y^m^Tx-mmmmm^mv. mum 

ztizx*). w»^y^K¥mmmm^h*m 
mmwmmM^cwitmmm? x% i *>s*>$r 
toib-tizkiffl&ctoi. mmz. n-csFtrnkfy 
w %m^x^wm^mmwmmm. i . 

m&zttzxy). mm? w *p*mimMim 
mumtf ^m^m^cr>wt<7)i&mmTX'b i 
frowst hzt iM&xh h. s h t« . m- csf t 

mm? ywxtfMLmBim*t!> inaHHiMs^Ht 
coimmrxh 6&B»*ikmt h z. t m&X'bz. 
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»c*t-*-*4Ni:{Bafff ? y --y/ti. £ t t>*r 
ureas. 

M-CSFW^ST-C'ffi^t * Z t IZ <fc 0 . ttttS&ftfK 

[0018] Wmtir?*mM-&*ttlb LTli. 0Ji 
tf, C0S-7IML CH0«. M0P»&. COPfflJS. giSfijBffl 

Jf. pAP3neo (TAKARAttjg) . pCDNA3.1 (Invitrogenft 
S?) % pCDM8 (Invitrogenft®!) , pCD (ATCC 53149) . 
P MX (ATCC 67092) KZifflfbtll. MM^COWim 

/lo"7i>,&. 'J^7i?y3^ DEAE-r^^b^y 
fciffcJ: Off -3 £ fcaWCfc*. 

[oo 1 9] ttz. mm. MmTtDyj-fyv-m 

IWIIIIBfcm-i^ftffiSaffFfca- 4jMrFft 

x^y--y^-rscifct^T"$>i.. m.feTyjyy 

•J Hi. y^-r^v-ft (H&E¥J» 

A'^VZiT/^'J-X 2.P79-94) fcfifW la, 25 
(OH) 2 IQVWM LfcBBH 1 ***);* h a- vUBJB^feH 
»|-<&£i:a f «rtfi'C*4. ifc. -t^ffl^^X hn- 

A^ge^s^S:^^ y--y^-rs^rfti: ixit. 

mitt* CQS-7«Jfi(C±E? 4 7*9 U -£3A UT JHi 

^n-^y^-r (sibling^ : mKE&m'W 

*-7—a.T)Vi/V-X 3.P118-130) Umiftytll. 

[0020] jJBwiftiiiifcttx? y--y^tfflv^ 

fcH-CSFfc&ffcSBBI- 4*7 £#A Lfcflfi&£ 
«*t*ii:tcJ:»)ittfttf*iTiJ:V\ M-CSF£f&J!£ 
ifcttOlHIBi: LTtt. HitiT, L929»K0Si|« 
fcllBBfcJBi^ifcj&trS*. ^EiWia^AI-S. M-CS 

{f. M-CSFjt^*iJfA$ilT^|,pCCSF-17 (ATCC 5314 
9, Science 230:291-296(1985) ) ^p3ACSF-69 (ATCC 67 
092. Science 235:1504-1508(1987)) %m^lZkW*f 
pCDNA3.1Zeo (Invitrogentt 



W ) tH-CSRtfirF * if A LTfflWg, £ fc fcTtrffiT* 
*. 

[ 0 0 2 1 ] X? V-->72tit:. IMMfllBffiMBC 
[0022] 

mm i) 

( 1 ) •? *>XW£ft&$&>X V n-V« (Mouse Cal 
varial cells ; JiTF. *fc TMCsj fci&jrf &)<7)P8S 

a) Mf?*>zm.iR*t5tt»tk&u 7o%r^a- 

(0.1X3 5^^— tr (fflftHSRtt) . 0.2%r <r*A~ tf 
(•^Plffiffitt) ) SrStfa-MEMigifc 10ml £Jn*T3rC 
•C5*HSHBfc 5 LfcflL 1000xgfS'^UT±?f SrSSL 
^7l/7 hfc^Rl0mlS:JniT37 o CT'10 

^HiaOjgLTifflBaS-llllRL^. «£a-MEMT'l!I]i& 

ofcn, loawM&iuiai (jrh }U*-*H*yxit) 

£ tf a-MEMtgffi t ?g-)S $ . 10cin<7D*;^-v-T -f -y 
s/jl (3--^t) »jf«tT 55! C0 2 . 37X;. a 

«io«Kr vf* >y)m>h<,z%itzk z 

'bX'hVT'i' y-EDTA (^nBRLtt) AH(Cj:0MB( 
0JRL. r-f -y^il^*^T^ y>^mzmttti. 

IRts lxlO 6 cells/Dlfc-fe/UAytf- (yATYuy 
tt) (ZHHL^ l«l-foW»«f"a-7' (7r*a 

y*t) tcAnT-atrc-cwsfiiffLfc. 

[ 0 0 2 3 ] B) 0P/DP7«>Xi«?llHttfci:»U. 70% 
fctt % a-MEMtgiliUciOllEl^L. -M 7SrfflV>T5V 

xL-t. #frs-b^<y*H=i«iS-i^», -sorT' 

[0024] ( 2 ) V^Xf^*fflfla(Mouse Bone Marr 
ow cells : UlT. #fc r BMsj 
ddy^^X (6*^8iii&. 41 (nMdOfefffltt) ) * l t 

««Lfc1HWIIIB+fctt. itJtfrlgiffllia* { -&4ix. 
£^MB^f^^#IDI&fflKMIil (Mouse Cal varial 

cells Initiating Osteoclast Precursors ; tTF. # 
K TMC-IOPsj klfctDlzMtloZ. 

[002 5] (3) m*&3t 
Vkaff)1l1\rt-r- : ?4 7yaC> (1) TWHLfc r MC 
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sj 1x10* cells (2) X-mmUzmftZfrttco r BM 
sj £l0;i:o4 : JfejElllliif£-&tf a-MEMt&ifclOmlfcJgjSS-tf 
TIHU 5% C0 2 , 37°C, SSlOO%tT^*U^. tgit 

^tsi-mmmiM £ Jd i T7 B t it . 

[00 26] (4) tmc-IOPsj <QMH 
(3) «L^IKm;M^- 

40/xm <7)^-y^a ( 7 7 yft ) £MU lOOOxgTj® 

•&tf a-MEMJ&ffl 1ml fcfflWC«BLfc. ±E* 
ifefc <k OraLfcMBKBft 1 ml Sr. Sephadex G-10 
(PBST'+^-tC^L^ PBSfc«LT60I <F>X 

yv-t ixmm i , live , 2omt- h ? v- 7 l 

TififfiLJtSephadex G-10 (7ryWy7tt) 2ml 
£, 0.7 cm x 5 cm <DX3/#5.A (^M :*7 «y Fit) 
fcjfcWLfcffc. lWWJI&iElll»**tra-MEM«* 5 ml 
J: 0 TOfcbfc ) (3K&n Lfc. 

5 ml fcJOiftfrU SilOaBflaSrHURL^. 1000 x g 

tti-mwiL&tmix ("mc-iopsj tixmmz&i 

[0 0 2 7] M0I2} 

( 1 ) TMCsj t TBMsj V&fttmizmZ , r MC-I0 
Psj £jjxj®g<7)f!g 

HftHl (3) Oj^iO^LfcJfilUMIIIK*. iSSI 
f£2B@, 4BB, 7BBfc«mi-fe>l'X?M> , «-£ 

>y s/afcai,. lw^afcuttu^fciwu 

PBSfc^SL*. 7BB«Sfi, 3&(c£j|Hl (4) n 
:frffifcfl!V«KLfc. EURLfc MftfcPBSfcfliVvc lxl 
0 5 cells/ml fcidSU -£0 lml £-»M FXtfy£ffl 
WCSOOBK, l^BBK^TX?^ F#7* (77^5 
(CiUeLfc. SttCHSfcUift, Wright-Giemsa& 
(i^Vtt) lml **5>f K#5Xfc*JnU 30» 
HWBU;. SSfe«tlH6L,fctl, *VS»* lml 



[0028] £(08*, tg^BBUBBttelTO^ 
tf>*US0 t £<i»Si'ifca t , 7BgWiv^D7r-^' 
atolllliltfgKHSfcSftjfc. Sephadex G-10^7 

WjWWfSfufc (01) . B4)(A)(iA«Wi3B 
BOMB, (B)tt5BS«IBIfi, (C)(i7BB«&, (D) 
(iSephadex G-10;?7AKTftSgU:7BI?>il» (MC-I 
OPs) 

[0029] (2) TMC-IOPsj Wr^D-X* 

x'<7)-3u--mf&m<ntm 

mmi (4)wim£.m>9mLt: tmc-iopsj 

TMCsj (GftfcOfcSTaUWIc (3tA*K«* I *0. in v 

itrot'Jgjfll|tflBiffl)ia5rilJ#T-#S) fcOP9«tt (ST2W 

«1 (4) (O^(c(j£vMUi^tdL»«l0B. SfcfcWt 
m (2) <O*^10WRLfc#iBfflKt, 1x105 cell 
s/ml £fc*J:3fca-HEH*ttfcS»U:. <Kfc, 2.2Z 
.X-frHr/l'O-.X (^f-;Hr;l-O-X4000Cp (ftftfcfi 
m&) llg tug* 250 ml fc**l«U2(rc> 20#li 
^-h^-rUM^U *-y h7V-F±Tll$ 
IWWPLfc. 37X:4"CH«IUfcft. 37 t Cfc«aLTt5V^ 
2 x a-MEMtgffl 250 il*8£U SfflTl«fBH»PU 

fc. mz. mb%tf<ommm.&LxmmLfc) a ■ 

U a-MEMiglfc 3 ml, ^BSiSlfilJf 1 ml, 5x10" 2 M 2-merc 
aptoethanol 20uK MBSffiffiK 2 nlS-a^Lfctt. # 

fflV^TJRRUfca, ^^^^-T-l^- h (3-- 
y^tt) (C 2ml TolMBLfc. «tM hXJyizti 
rSRIHtli. PBS^LTl/zg/ml tCKRUfc rmG-CS 
F (RS;Dtt) Sr 10// 1, Uig/mUCiHSLfc rmGM-CSF (R 
&;Dtt) 10//1, 10/ig/ml teWRUfe rhM-CSF (jflblclUR 
tt) 10//l£-Ht-fftSaillLT, 5Z C0 2 , 3TC, SflaOO 

uzx bBmmitz. m-mwmz mmztit: 

[0030] 



Sfflfla CFU-G CFU-GM CFU-M 



ST2fflflg» 13.7+2.1 57.3±7.8 62.0±3.0 

mmiim 21.0±2.0 122.0±7.6 106.7±4.5 

MC-IOPs 4.7±2.1 D.0±2.7 8.7+1.5 
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tlX^tzlfi* r MCsj fcj: "533*3*1*: TMC-IOPsj (J, 
^■«iOCSFt:J:-sTfc3nn-i3BjSL4r*>-pfc. £ 
rMCsj fci tmc-iopsj a<ii® 

[003 1] ( 3 ) r MC-IOPs j 04HfcjffigOjfi*T : 
r MCsj SfflHfc77t-(S 

A) ftffefll (1) OWRLfc r MCsj * 4x10 

4 cells -fO 400^t ltfJlOZcO^I&illfllitS-S-tf a-MEMtg 

JttdBSLfctt. 48>7x;^;^^-7-i/-N (:?-■=. 

y^tt) fcJMU 5% C0 2 . 3TC, ffltl<xa!fcT2BISI 
«*Lfc. 8fl!l*0BRLfctiL mmi (4) ^*ffi(C« 

^iOTLfc fMC-IOPsj 2xl0 3 eel Is* 400 a 1 O 10%O 

twjLMnzsts a-mmmmmixmmi, 1x10-7 

m nia,sm t ia*iuiTr>mtiaix. 5% co 2 . 37 

-fef^feJS (Naphthol AS-MX phosphate (v/Vft) 5 i 
g SrN.N-dimethyl folmamide (ftffimtt) 100/ilfc* 
WLfctt. Fast red violet LB salt (S^/Vtt) 30 
mg 2r»LTTRAP|iif?S (0.1M Acetate buffer(pH5. 
0), 50mM Sodium Tartrate (ftftKX) ) 50 ilTjffll? 

atcttut. tmc-iopsj m^comh) 

*«>**I»3*U 48^*T'TRAPlH4iiai)l^:(iiijBL 

fc. r BMsj m*n&3i) \± s mm 72Bsiaia*» 

*TIOTIW»fc4Mltf*aji«3tafc (H2A) . 
[ 0 0 3 2 ] B) A) 0;ft£fc:«t *) KSLfctttfxAtf 

)W-\-yu-h co&vxmz. wtwiMjoarst 

ftV^EKLfc r MC-I0Psj SrlxlO 2 cells ri»Mxl0« ce 

us £vM<mz$ziTiwui o vawmmMsnte 

iStt a-MBWWStWBLTWBLfca. 1x10- Ola, 
25(0H) 2 D3£ iulTvmaLXs 5% C0 2 . 37X:, SglO 

oxtr48 mmmtt:. mmi& mmw o> a> 

<^*?6fcfl!v%TRAPSftft*itLfc», MtfiLt, CIO 
tUR. r MC-I0Psj (H4"OHA) {4. Ji/CffiLrt:« 
WcftWLTTRAPIWMfc^Lfc (B2B) . 
[0033] ( 4 ) r MC-IOPs j oMBURtt Oftltfr 

mmmsmm<7)^ayr-^t, mtmi (2) o 

J^J:O»WLfc1HliWllfi^4>iafc0i2 (2) 0#£fc 
ftV^fvMr/UQ-Xif-e rhCSF-1 fcj; 9 

SrEJlRU a-mm&?mfcftLt:MMZmt:. HJfe 
ffft (4) tftfrffiCftuMKU; r MC-IOPs j t, ggjfcfflli 
(2) «*ftfc:J:OWBLfc#IWBK, 36ftftlALffK 



«**OV^D7r-xS:-?-tL^il 2X10 3 cells f 
■O 400// 1 O 10%O^JfeiSltL?ff£-£tf a-»EMtgi&tdH8 

U fSTO (3) a) o#££J:9i«U:;&7H-*- 

7V-h fcflfiiLfcflL Ixl0-'M Ola,25(0H) 2 D3£4 
jul-foSSHnLTs 5% C0 2 . 37'C. aKlO0K£T48l*ia 
igSSU:. iS**7tts £31012 (3) A) *flSri£fc«HT 
RAP»ft«tU »«fc:«Lfc. 

[0034] &ffl«0:t:fefgOjj?#r{i, FITC-CflblW 

-fxyxft) fcffiWCflWrU:. 15 ralOS'C.^a-7' 
fc 10%W^Jr£lfilftS:-irtf a-MEMtStt&T'lOOfgklJ&ffiL 
?t7T-y?Xh*-X 1.5 ml t, MBiBaKK 0.4 ml £ 
*i£LT 3TCT-ffifc d LfctfMlflWRaLfc. MB* 
1000xgT"3g'frf£. ±«£«S31LT a-MEMfgiftTSHlifcft 
U MO'HfeJEjfitit^tJ a-WWftftWKlL/i. S 

s>t. nffiw (3) a) ffrtmiizivvmLtiWxA' 

itM-^-TV-Y fcJWILfctt. lxlO-TH Ola ,25 

(0H) 2 D3Sr 4Atl-fo^3aLT, 5% C0 2 , SJ^100% 
fcT48 BSBW»Lfe. JMMTTflL Hi6S««J2 (3) A) O 

^. ^O^m. TMC-IOPsj li. 48B«RIJ2U^(CTRAPNH£ 

•tMLfcii, -eofl6o®c-fiffliaHiiigiiHjia{is 48^ 

IWartfciMkt^ofe (EB3> . 
[0035] ( 5 ) TMC-IOPs j WACSK X hffift 

a) nikm (2) nmkizmwmLtzmMMt, n 

M0H1 (4) fXfrffifciOWRLfc TMC-IOPsj ^PBSlzfi 
jBLfca. 35/tmO^-yi/A##f-a-7' (7rWy 
ft) KffiU 1.5 ml OV-f ?CH-jl-7* ( M^7tt) 

ft. l»)iul*aUT±»*«5IIHIUfc. 10fS*S?L 

^utMac-2i3i# (^-yy^r-a> t »/*iaainLfc 

ft, «Bt^-yt^fcJ: l J!B»LT*±-C 30 *H9f 
mitz. *JfrtfcPBS^lriJini. ^WPry^AS 
^•t-tJ; 0W8Lfca. 2,50Qn»T54H8l»&l,fc. 

*a50/iifc«UT±»t*giK*ufctt, ioofg#^L^ 

SSSUTiUcJiT 30 4J>|B»aLfc. *&USPBS«:Mln 
i, 3WBjK^v^XS^f^(cJ:0«aLfctt, 2,5 
00n»T5»IBBft& ttz . tbWtx 1 LX±M*mm 
• Lfcft, 10jug/il 07>yMgG (^^yyt, ftfc 

lt*±t mmuuz. s^tc, ioofg#«t^t' 

*f->«MSilfcfitLy-6G(Gr-l)a;* ( 7 r- 5 y 

ytt) 2r 20^cl»UT«Sr^?SL.^, 30 

^XS^-fcJ: OSSL-Jta. 2,500n*C5iMaB8't' 
S!L.fcPE«»Lfc^M'7 , hrif>?>' 7 
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WMBMUfc. *»LfcPBSfclnliO;L VtmX)VT>v 
7 XS^-tCi OfflHLfcflL 2,500r P raT5fl«l> 
Lfc. ±»S«gil»Lfca, PBS 1 ml WRBtTFAC 

Scaliver (^hy-f'f 7*yyyft) *fflV^T2*5 
-X'MVrUz (H4A) . 

[00 36] B) ggffeffll (2) O^fciOMRLfcil- 
ttNUBJ:. UttMl (4) OJ16tJ:0l»iLfc r MC-I0P 

fc»U 1.5 ml ey?4 *nf-*-7*fc:ai£Lfc. MM 

®mm*2, 5«inmr5»WBS^ mut. &50/x i m ix 

JtatefBWBKLfc. l(>fg^l£;ffiF4/8()att (-bo 
T7?#) . ffiMac-lffitt (tnfy?4) , tttf-y 
SiSSS *lfcfiD$220fitflc ( 7 r - S V y*t ) . h'^^- 

^iBiSitfcttaseSi:* (7T-syy'xytt> 
^ 20/zi ianLfcflL mm? vwy^^wm 

LT*JtC 3MHB»iIU:. *»LfcPBS^lilioi. 3 

#H*;^-y?*$^-fc<t 9»HLfc«L 2,500r P m 
?5#0j&l> Ufc. man 1 SrS LT±?f Lfc 
ft. SEF4/B0SEf|c fc £CMac-l£i[f4c(cjtt U"C *4 . lOOfg^ 
L^FITCSiS$tl^fiL7-y MgGfiiflcfc 20/il*JilU 
h'jJ-^-ySiS$^StB2201it*tt-^^>Si8$ 

2.500n*C5#|ffiSfcUfc. iflttfBliaLfc 
ft. PBS 1ml iC&SLT FACScaliverS-fflwn#7- 
TlWrLfc (H4B) . 

[0037] J2li, A) £ J:lffl)0>iS*» TMC-IOPs j 
it. filMac-2. Mac-1, Gr-lfiWMaM£C\ kF4/80, B22 
0, CD3eiS{M(fctt-C&-jfc. 

[ 0 0 3 8 ] sjrfi . HM-2tt«1WBBtJ J: W^D7 r 

7r-^=|glLTVM»V-^- s Gr-lUSffiUfttC^ 
LTV^V-tf-, F4/80(i^V^a7r-^'t5Si 
fO^v-tf-, B220i±mmz%ffilX^&~?-# 

[00393 (HttM3) 

( 1 ) 0P/0P-7^^O^f»^fflV^ Tmc-IOPsj 

A) HM01J1 (1) B)£J: »)WRL/sop/DP<o <"MCsj 
ttRMfU 25T77X3 (7rwytt) WMUTtf 
ynyy^x^KcirftiTiWLfc. HUMS* HJ Ti' 
>--EDTAtCj; DBJRUrflL OP/OPO tmCsj lxlO» cell 
s t. mm. (2) TWKLfcHtt2*fltf> TBMsj £10 
X^FKSlAtlti-ttt a-MEMigfffi 20Blfc»fflS«. 10 c 
d (T)i)Mr->r—T ^ ^aKIHLfca, \OusM rhC 
SF-l£200;ul te&nLT, 5% C0 2 , 37^ SJKlOOKtT 
WLfc. tt*ft2B12:5BS&8tt&&UBRU 10 
0 ng/ml <75 rhCSF-l&tf lOZ^MLMfifSrStf a-MEM 



(4) o^fciMlliafclWRU ggffcffiQ (5) A) 

ffifc«vistihc-2«;#i: m-itm z% ^t2a^fe l , 

FACScaliver fci ■JtttffUfc. 

[ 0 0 4 0 ] B) A) «TWRU:lMft£JlV*T. Stffcffl 
2 (3) A) E«tffl5i£?7-yfe>f£tT-jfc. 

[0041 ] J3l±OlS*s op/op TMCsj fc: J: 

(H5A) . 

[ 0 0 4 2 ] i£^»~7)4Mkl&£7 y-M (CtJ 
WCop/op7?*<0 TMCsj fc£#^LTf*Mlfc«K 
mRfflmmmzttitX'Z CSF-l (100ng/m 

D#ttTTop/op"7'7X^) r M Csj fc&#tg§tL£« 
Ji. TBAPHttiWBt^Ufe (H5B) . sflrfe. 0*Ofi 
fk*«»/97tt. la.25(0H),D3*>ft;bgte*t?;l> 

[0043] (2) *hn-7«IM*S:fl!vvfc r M c-lO 
Psj 0£jft&gaflttf 

mum. (4) nmnzmmwiuz tmc-iopsj ^ 

Cbj ^>ft^'9t=ST2ifflflattfcOP9i!ffljiaSc^fflV^T«fiM 
(4) WJrffifcJ: *)MMmmi. %MWl (5) A) 
^^V^Mac-2Stfth JitGr-l!t#*fflV^T2«ftft U 
FACScaliverfciOIWfLfc. ;^)I6». ST2««tOP 
9W»»*fflV^«^fctt, Mac-2^l4tGr-l(©tt<r) TMC 
-IOPsj (4»jSS*isSr*»->fc (06) . ST2«Bj}a» 
tOP9«t*SrfflV^^L^«Srffl^T HtfiW2 
(3) A) HSJOTStt-cr-y*^ *ffr>fc*» % V^-ffl<5D48 

*mtt* ST2«B*Sfflv^:t,(©, B(40P9*HM|cS:fflv^ 
fcO. C{iOP9«»S:fflV".M-CSF$:100ng/ml» Lfc 

[0 044] (HifeM4] 

( 1 ) tmc-IOPsj ^flsfc«fi9Kr TMCsj CO^IRH?- 
(la,25(0H) 2 D3, BlfttBdyl^Ey. TvX97y> 

a,25(0H) 2 D3 Tfr^atS^^ti. H« (3) A) 
?Xfr3re TMCsj iSr 48*7x;k$/Pf--v-7V-M;:ffl;t 
l(aWJ|&JEllti»**t» a-MEMtS**400 jul RV 
10" 6 M O la,25(0H) 2 D3 Sr4/il JSEJoLT, 2BO*S^ 
Lfctt, a-MEM^* X' 2086*1, fc. S^fc. r MCsj 
t rMC-IOPsj &&MZ-£XT-vt4Z'rto%&lz^ 

mmi (4) osifetftv^wHtit tmc-iopsj 2*w 

cells Sr400>u 1 <D lOZO^fl&JMjS^-Sfty a-MEM^tfi 

wb»ltjwu , 5% co,. 37'c. a«ioorc2 «n 
nmuz. mmmmiwk. laimsm.miittjo. 
08 % a^-yyy/u (frffl-t'7^>-a) 200^1 t^-? 

200^1 taanLT, 5% 00 2 . 37'C, SS100%(CT48 &f 
fSmtLiz. i"Mfej t tmc-IOPsj «)«)tt*BljJ:t 
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**£lctt. r MCsj OJWfclOM*JBMI«:*tr 0. 

08 % n5-^-'yy;W200/il £i?>o< 0 kSlU Htfi 
W (4) fiO#&£fi£ViHS!Lfc TMC-IOPsj 2x103 cell 
s£200jul 10Z<^Jtel6lfltit£-£tl a-MEMigJftK$iS 
LTJiSL . 5% C0 2s 37°C. SSl<X8fcT48 WSif 
Lfc. 

[0045] TMCsj £la,25(0H) 2 D3 TftSSl-tS* 
£fctt, IBfcftt (3) A) <^)*i6T r MCsj ZAWxJUti 
yH-v-TV-UcffiSU lOftO+IfiiBilliittAtr a- 
MEMtMfcSsflllLT 2 BRiftitU r MCsj £ a-MEMtg 
* T 20ffi»W:. Sfet. r MCsj t TMC-IOPsj 
*S»H*tfT7-yfc4 «rffp«*(ctts SttMl (4) o 
^Tffit^^liiSLTt TMC-IOPsj 2x10 s cells£400;tzl 

L . 5% C0 2 . 37'C. aUElOM!fc:T2«BI«»Lfc. 
fcBSKLfcft. 10MS&lfc}i£-£tf 0.08 % =75-^* 
y y;U200^ l$r«9>o< Ofcfiil Ucf£, 10%^+lfeJM 
»££tl a-MEMfgffl 200//1 fcSSfllU 10- 6 M 
O 1«,25(0H) 2 D3 t 4m1 aSSnLT. 5* C0 2 , 37'C, 
@£100%T'48 IfflSltgSU:. r MCsj i: tmC-IOPsj 
WS8»tHjh-t*«^fctt, r MCsj ^JJUfclOW* 
iWH»**tr 0.1 % rj7-y*yy/W200,ul fc«*o< 9 

tMU lettni (4) numizmmwiLtz tmc-iop 

sj 2xl0 3 cells £200 u \<F> Wn^RMSSKktfs a 
-MEM^ffitJiSLTffiSt s ££>C 10" 6 M <T> la, 25 
(0H) 2 D3 fc 4/«l tfiJul/C, 5* C0 2 , 37'C, SS1003!T 
48 fflgp&aU:. fcfti&TflL (3) A) (Dm 

TMC-IOPsj Ji % la.25(0H) 2 D3 TfBBlLfc r MCsj 
±T't«MSr^-tTTRAP|®tt»^bL^ (W) . 
[ O O 4 6 ] ( 2 ) r MC-IOPs j O^fctofiaKf r MC 

sj <mmm 

JgJIfflU (1) A) fltfHfefcfl&H TMCsj £la,25(0H) 2 D3 

EMtSttT2Hlil»Lfc. a-MEMigflfc 400;ul MaoW: 
ft. -8(rCcOT^-7-7'J-if-T'^C«SL7t. $ 



ff*36(ci0iioiiufca» a-MEmnzmmtx . a- 

±ts a-KMJStfl^jBJnLT. 52 C0 2 . 3TC. «*100rc 

48«iawatLfc. ***Tfk jgttre <3) a) mm 

[0047] at, tfrt'S/h-VgSttfcBSM-Sfc 
JfetCftV^ffllfcfr-jfcflL a-MEMtgifcTllIliftfrU 0.2 

nM o>"iaaiiLfct h^^h-y$:200Aii muix 

SfflT' 1 HfflJIMU:. a-MEMigifiT5lHl8fe# 
Lfcfc, 2% **7'jy/ 23! yiVt-iVTiVrtmm 
(0.1 M «*3^V-MWfia (0.2 M cacodyrate 50 
ml (»3K*fi^tt) . 0.1M HC1 4.15 ml 
X 100 ml fcMULfc) -CBRL-C 10 #H»U # 
ziSU-bMmxvmftUrfk. H*fcflaJ2 (3) fcffi 
HTMPJfefefcifcLjfc. JOBS*. -feyUr^^^SJL-df-y 

a) rant? 4 x>T2iBiSK3i£3*fc. t*« 

fcttWS. lo.25(0H) 2 D3TW«HILfc r MCsj 0&JH£ 
H8fc5rt<, Miayhn—)l< rMCsj (phase contras 
t) , Winyhn-;!^ rMCsj (light field) , ZIZW. 
&MM££ 9MfiR*B£U: ""MCsj (phase contras 

t) , mmmMizzymm&zmfeUz tmcsj (u g 
ht field) xit>i. z<7)&$k. mmmLtzMmix' 

t> tmc-IOPsj U^r/P^ ^SSfMBtt^tOTHMBUIB 
[0048] ifc. #©JRB7i: Ltla ,25(0H) 2 D3. 

sffwwy, TvzfyyyisyEzzm^xiMP 
ttt, «Mi!»L-tifflmjir(iTRAPi©ttiiffl^^L 

«r*»ofc («2) . 
[0049] 
[*2] 



TRAP|®tt$IMc/^x^ 



i*r5!ui(48ii#is) nm mmm 



ItflU o o 

la,25(0H) 2 D3(lxl0- 8 M) 290.6+39.2 100.3±20.9 

XlxlO-'M) 246.6±67.7 53.3±9.2 

TuX^^7y>-'yE2(lxl0- 6 M) 150.3±37.6 0 



(3) W/T^VZnmHMm&m^t: tmc-IOPsj 

mmm\ d) b> {cioissgucop/op 

(^Df) 7">X« l"MCsj Sra^MfilL, 25T7 5X 



«£ h v Tisy-Edmzi. *) EURLfea, $yt092 

(3) A) OjffitftV^ 48^x;l/7*P-HCi(BB*K» 

Lfc. hm0iji (4) mmizm^imuz r M c-iop SJ 
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2x103 cells i lOK^B&JMtiUfc-artr a-MEMt$flfc 
400 u 1 KS&SLTffiSl . 10^g/ml 
1 fc OP/OPV^tf) TMCsj KjRanUT, 5% C0 2s 
37C. SE100%ICT 48«HB|iS«Lfc. «*»7tt, H 
Jtff)2 (3) A) <0*ifefcfl!VffRABftfet*LfcttlWlfc: 
ttUfc. CWigm. op/opV>**> r M Csj ±?fi. 1 
a , 25 (OH) 2 D3 flPttTttJ V fcTRAPBMiHBBtdHfc* 
"f. CSF-l£»U:i:#<9*la, 25(0H) 2 D3 #£T 
T-TRAPRHt«t^bt^ (09) . =5rJ3. E+cOSft 

* <rM7v 7 it . 1 a . 25 (OH) 2 DWKb *) UK t ? 
J8V*fc«JHY*ft. 

[0050] 

# f01f«S^tf>iSW5 iWHRc tffcJHv* £>ftft £ t 

[HI ] SSllSKi. r BMs j t THCsj <0#fif*a*fcfctt 
[03] 




HC-IPOs BHs CRJ-H45R ST2(Bffitt 



[02 ] 3f520Afi:. TMC-IOPsj fc r BMsj <7) TMCs j 
S520Bt2: s ii/4tl£ TMC-IOPsj t TBMsj <7) 

"f. 

[03]£30{i s tmc-ioPsj fc«-fflJK#WBirM 

[04 1 ^40(i, tmc-iopsj (DBttzmmimiztt 

tfttt*fefflV^TFACScaliverTJ!WfUfclSll*jS1-. 
[05] 255014, TMC-IOPsj O&SttJttft r MC 
sj <oa^"tftCSF-l<oa#JSr N op/opV>*co Tmcsj fc 

[06] £16013:. xhn--7iHIB«5*fflv^fc r MC-I0P 
sj <9£j£^ft?|lr£*-r. 

[07] HS70 (4. TMC-IOPsj *>4MfcfciB5Kr. la, 
25(0H) 2 D3 ^JHBfcfrk-tilfcift fMCsj O^ttSrft 

[08] 3180(4. 1«.25<0H) 2 D3 "dMIHILfcft. ft 
«MW Lfc r MCsj iTTRAPIlttilUSfc^MbLfc r MC-10 
Psj w*^h-y»S** 1 "ilH(ILfcthXr;l'^ 

[09]§390{4. tmc-IOPsj <04HLfo#^5r r M c 
sj 0)JWt*, op/op"?***) TMCsj fclHWCtttf Ufc 



[07] 
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[®4] 



B 




10° 10 1 10 2 10* 10 4 
MAC-2 



BMs 



8 
8 




10° 10 1 I0 2 1? 10' 

F4-80 




MC-IOPa 



MC-IOPs 



10" 




10° 10 1 10* 10* I0 4 

HAC-1 



a 8 




10" 10 1 10? 10* to' 

MAC-1 




io° io 1 io 2 "Td 3 "T6 4 

B220 ' 




10° 10 1 10 2 10 3 



8220 



10° 10' 10 2 (0 3 10 4 

CD3e 




10° 10 1 10 2 io 3 To 4 

CD3e 
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(15) 
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[06] 



HP0CPst2.002 




io° io' io* io 3 



MAC-2 



10 
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[B8] 




i?Mmmiti\k®&.m;'gfimMu m x&cfuuiiBtfad 1-5-8 m&& 

mswiKffi^ 1-5-8 sam*& %&mmM<?>£ 1-5-8 Bgfa*^ 

m^wiKW^ 1-5-8 raw*^ msmnEm^ 1-5-8 



